An analysis of the differences introduced by the hadronic interaction event generators during the development of the showers is presented. We have generated proton and nuclei induced air showers with energies up to 10 20.5 eV, "herded up" by the code AIRES + SIBYLL/QGSJET. The most relevant observables are taken into account for the comparison.
iron nuclei, yielding severe constraints on the distance to the sources, as well as on the primary chemical composition. Based on our previous analysis (Anchordoqui et al., 1998) we have evaluated the photodisintegration of iron nuclei (E ≥ 5 × 10 19 eV) after a propagation distance of 3 Mpc. The results, listed in Table I , were be taken into account when computing the shower maximum energy dependence.
In Fig. 1a we present the simulation results for the average slant depth of maximum, < X max >, for iron nuclei induced showers. The error bars indicate the standard fluctuations (the rms fluctuations of the means are always smaller than the symbols). It is evident that AIRES+SIBYLL showers present higher values for the depth of maximum, the differences increasing with rising energy. This is consistent with the fact that in the first interaction SIBYLL produces less secondaries than QGSJET, yielding a delay in the electromagnetic shower development which is strongly correlated with decays of neutral pions. Besides, as it is expected, at the same total energy an air shower from a heavy nucleus develops faster than a shower initiated by a proton (the reader is referred to Fig. 7 of paper I). We have also computed estimations for the elongation rate, d < X max > /d log 10 E, by means of linear fits to the data presented in Fig. 1a . The slopes of the fitted lines are 65.47 g/cm 2 per decade and 60.23 per decade for AIRES+SIBYLL and AIRES+QGSJET respectively. Additionally, the dotted lines stand for the fits to < X max > for proton induced showers. In this case the slopes are: 58.98 g/cm 2 for AIRES+SIBYLL and 46.28 g/cm 2 for AIRES+QGSJET. Around 10 20 eV the primary chemical composition remains hidden by the hadronic interaction model. Notice that at such a huge energy, proton showers simulated with AIRES+QGSJET yield similar < X max > that the corresponding simulation of iron showers with AIRES+SIBYLL. Figure 1b, shows the results obtained after simulating heavy nuclei (those listed in table I) showers, together with the fits for the elongation rate of 56 Fe induced showers. In this "quite realistic" scenario, the determination of the chemical composition is even more dramatic.
In Fig. 2 we repeat the comparisons already performed in paper I. The behavior of the evolution of electronpositron (first row of Fig. 2) , muon, and gamma lateral distributions, do not show essential differences with respect to our previous analysis in paper I. As in the case of protons, despite the fact that the high altitude lateral distributions vary considerably with the hadronic interaction model, the differences seems to "thermalize" as long as the shower front gets closer to the ground level. The second row stands for the different particles energy distributions at sea level. Except for slight divergences in the muon case, again, the differences in energy distributions at sea level do not correspond with deviations at higher levels.
Putting all together, we found that the differences between AIRES+SIBYLL and AIRES +QGSJET at the We turn now to the comparison of the recorded data between different primary nuclei. In Fig. 3 it is shown the muon lateral distributions for 12 C and 56 Fe (again black stands for QGSJET and grey for SIBYLL). Notice that there are no significant differences between the lateral distributions at sea level when changing the chemical composition. Nonetheless, the different predictions in the ground muon lateral distribution, induced by the hadronic interaction models are still present. Specifically, at 1000 m from the shower core the ratio between the number of muons produced by AIRES + SIBYLL/QGSJET is 0.60 in a 56 Fe induced shower and 0.62 in the case of 12 C. Concerning the number of electrons and positrons (at the same distance from the core), the ratio between AIRES+SIBYLL and AIRES+QGSJET predictions is 1.01 for iron nuclei, and 1.16 for carbon. Thus, comparing these results with the ones obtained in paper I we observe that the differences between the models diminish. This could be easily understood if we recall that the differences in single collision between the models increase with rising energy (see Sec. II of paper I). Now it is straightforward that the heavier the nuclei the lower the energy per nucleon in the first generation of particles. 
